Reactive oxygen species-caspase-3 relationship in mediating blood-brain barrier endothelial cell hyperpermeability following oxygen-glucose deprivation and reoxygenation.
Microvascular hyperpermeability that occurs due to breakdown of the BBB is a major contributor of brain vasogenic edema, following IR injury. In microvascular endothelial cells, increased ROS formation leads to caspase-3 activation following IR injury. The specific mechanisms, by which ROS mediates microvascular hyperpermeability following IR, are not clearly known. We utilized an OGD-R in vitro model of IR injury to study this. RBMEC were subjected to OGD-R in presence of a caspase-3 inhibitor Z-DEVD, caspase-3 siRNA or an ROS inhibitor L-AA. Cytochrome c levels were measured by ELISA and caspase-3 activity was measured fluorometrically. TJ integrity and cytoskeletal assembly were studied using ZO-1 immunofluorescence and rhodamine phalloidin staining for f-actin, respectively. OGD-R significantly increased monolayer permeability, ROS formation, cytochrome c levels, and caspase-3 activity (p < 0.05) and induced TJ disruption and actin stress fiber formation. Z-DEVD, L-AA and caspase-3 siRNA significantly attenuated OGD-R-induced hyperpermeability (p < 0.05) while only L-AA decreased cytochrome c levels. Z-DEVD and L-AA protected TJ integrity and actin cytoskeletal assembly. These results suggest that OGD-R-induced hyperpermeability is ROS and caspase-3 dependent and can be regulated by their inhibitors.